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ABSTRACT 



An information processing apparatus, for reading informa- 
tion from a memory medium such as a CD-ROM and 
displaying read informatioa, includes a controller for con- 
trolling a drive motor which drives the memory mrdinm 
The drive motor is normally driven at a normal speed but is 
driven at a higher speed when a certain operation requires 
reading a large amount of information data within a certain 
time. After the dan is read at high speed, the drive motor is 
automatically switched to normal speed. The drive motor 
drives at the higher speed only when necessary, so mat the 
drive motor retains its durability and the information pro- 
cessing apparatus is more responsive. 

24 Claims, 5 Drawing Sheets 
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VEHICLE NAVIGATION APPARATUS WITH of the memory medium by said drive mechanism at a normal 

VARIABLE SPEED DISC DRIVE speed when the judgment means judges mat the certain 

condition is not satisfied and at a speed higher than the 

BACKGROUND OF THE INVENTION normal speed when me judgment means judges that the 

3 certain condition is satisfied. 

i Held of the Invention . . ^ . . . 

In operation of the apparatus of me invention, a judgment 

This invention relates to a navigation apparatn s fordriv- fa M ^ rece ^ t of a ^ OT satisfaction of 

mg a incmory medium in which information is stared, based fi the drive speed of the memory 

on certain Inputs or certain conditions of the apparatus, mgabm regalat£d ^ mc co^oi means so that the 

reading the information out of the memory medium, l0 mcmory medium is driven at a normal speed when said 

executing, based on the read information, processes relating j^j—, & negative, and in contrast, the memory medium 

to generatioo of guide information and outputring the guide fa driven al a speed higher than the Qormal speed when said 

informatioa judgment is affirmative. 

2. Description of Related Art 

In the conventional navigation systems for vehicles which " BRIEF DESCRIPTION OF THE DRAWINGS 
are currently comnierrially available, a CD-ROM disc, in The above and other object* and features of the invention 
which map information, image information for guidance and ^ bcconjc ap™^ to g wii^ in the art from a 
the like are stared in advance, is generally used as a memory reading 0 f the following preferred embodiments, wben con- 
medium. The CD-ROM is rotatably driven by a drive motor £££ u function with the accrcnjKmied drawings, in 
and certain information from predetermined addresses on 20 
the CD-ROMis read to a control^ The coutrolta mereby Q 

executes various processes relating to generation of 1 lf A woo. augi™ uiumHiug ^ ^ 

guidance, such as road guides for navigating the vehicle, pm** <**e invention; 

parking place guides, and guides for rest areas, Inns and FBG. 2 is a block diagram of an entire navigation appa- 

hotels. 23 ratus incorporating a preferred emlxxlimcnt of the invention; 

Such a conventional navigation apparatus frequently FKj. 3 is a block diagram illustrating details of the 

handles a Urge volume of information fox providing derailed external memory unit of the navigation apparatus of FIG. 2; 

guidance. For example, a large volume of data h required to FIG. 4 is a flow chart of a CD data reading routine 

generate displays of maps and pictures as guidance inf or- executed by the controller of the embodiment illustrated in 

mation. Because the volume of the data informatioo is large, 30 FIG. 2; and 

it takes a long period of time to read the information from FH}.5isaflowcluutofatimcTmterxuptrc4itine executed 

the CD-ROM disc for transfer to the controller. If processing by the controller of the ^mh ^timMt illustrated in FIG. 2. 

of such a large volume of information, read from the 

CD-ROM disc, is required, the time between input of a DESCRIPTION OF THE PREFERRED 

command by an operator and display of the gnftfaw*'- 55 EMBODIMENTS 

information on the display unit, in response to the command, WffrTT j ng to ^ drawings, m particular to FIG. 2, a 

becomes incoovenienUy long. navigation apparatus 10 according to a preferred embodi- 

In such a navigation apparatus, in general, a map showing m£at of the invention Is shown. The navigation apparatus II 

the present position of the driving vehicle as well as its ^ ^ designed for post-factory installation on or in a vehicle 

vicinity is displayed at the display unit, and guidance body, in other words, the navigation apparatus 16 is 

information is frequently displayed at Intersections or designed for installation by the vehicle owner. The naviga- 

whatever, so that as the vehicle moves, new map infermation tion apparatus 10 is of the type that determines an optimum 

and new guide information must be continuously read and rome lo ^ destination chosen by the user and guides the 

displayed. Accordingly, low speed in reading such map 4J from the current position to the destination by 

information and guide information translates to lack of quick display of guidance together with maps on the display unit, 

response by the apparatus. As die vehicle drives at higher ^ weU M ^ outputting voice guidance through unit 2*. 

6pccd*,theproblembecon*smo^ As shown in FIG. 2, the navigation apparatus 19 includes 

scrolling of maps to be displayed becomes less timely. a conventional GPS receiver 12 for receiving transmissions 
ittmmary of the INVENTION 50 fmm m artificial satellite (NAVSTAR) for the GPS (Global 

SUMMARY OFTHE INVENTION ftsmooing system), demodulating the received signal by 

It is an object of the invention to provide an information frequency conversion, and th 1 ™*'"*^ latitude data, Loogj- 

processing ap p ara tus having a reduced response time for tude data and altitude data representing the receiving 

processing a large volume of information data without loss position, or the current position, as well as calculating travel 
of drive motor life span. 55 speed and direction of travel of the vehicle. A sensor 14 

The present invention achieves the foregoing object by detects the current position of the vehicle by outputting 

providing an improved information processing apparatus for values corresponding to, respectively, traveling direction, 

driving, responsive to an input or an operation of the traveling distance, and traveling velocity of the vehicle. An 

apparatus, a memory medium in which information is input unit 16 Includes button type switches or contact 
stored, for reading said stored information from said 60 switches for the operator to input various commands such as 

memory medium, and for processing the read information to setting the departure and destination, dunging display 

output guidance infonnatioa. The Improved apparatus of the screens and the like. The external memory unit 18 includes, 

present invention includes: a drive mrrhanism capable of for example, a CD-ROM disc having optically readable data 

driving the memory mrdium with a variable drive speed; as a memory medium containing prestared data, and a 
judgment means forjudging, based on an input or operative «s CD-ROM drive for reading out the data stored in the disc, 

state of the apparatus, whether a certain condition has been Voice output unit 20 has a speaker or speakers for voice 

cflrigprH- and control means for controlling the drive speed guidance, various message sounds, and the like, a voice 
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processor for synthesizing sounds made audible at the map; & map scab dunging routine far dragging the map 

speaker, a digital to analog converter, and the like. The scale between a wide area map and a detailed map and a 

display u nit 22 consists of a display screen snch a cathode voice output routine whereby tbe voice output unit 20 

ray tube (CRT) or a liquid crystal display (LCD), a display outputs voice guidance. In executing these routines the 

controller for generating the images displayed on the display 5 controller 24 issues a command for reading out tbe ncces- 

scrcen, such as road maps and various messages. Controller sary data from the corresponding Addresses on the disc 52 in 

24 reads the data from the GPS receiver 12, the sensor 14, the external memory unit 18, and the pickup 58 travels to the 

the input unit 16, the external memory unit 18, and other corresponding address on the disc 52 in response to the 

inputs and controls the voice output unit 29 and the display command to read out the necessary data, 

unit 22 in accordance with the read data. The sensor 14 10 In reading data in the manner described above, the rota- 

indudes a distance sensor for detecting me distance trav- tonal speed of the drive motor 56 is controlled by the drive 

died by the vehicle, a velocity sensor for detecting the speed motor servo circuit 64 based on a reproduced synchronizing 

of the vehicle, and a relative direction sensor, for example, signal read off the disc through the pickup 58, because the 

such as a gyroscope or left and right whed sensors. The data recorded in the CLV format on me disc 52 are precisely 

controller 24 induces a conventional microcomputer 13 read out by rotating the disc 52 at a constant linear vdociry. 

equipped with a CPU (central processing unit) 26, a ROM FIGS. 4 and 5 illustrate a routine (herdnifter, referred to 

(read only memory) 28, a RAM (random access memory) " Vesent routine") executed by me controller 24 for 

30. an input and output port 30, and a bus line connecting f cd f n S n « 1 ?? nj LS c 52 J? 

these elements double the normal rotational speed of the drive motor 56 

referred as to "disc"*) 52. and a CD-ROM drive 54. The disc a^ZTJ^T^? JT^Tk^L 

52 records various data such as map data, road data, inter- such a doubled speed °f rotafcon of the disc 52. 

section data, guide data, and picture data for registered J* I~? J**" ^.«^™iune 

points, as wdl as thai address size, with respective prede- ^ fhown m Ha 4 repeatedly executed each fame a csenmand 

tenmned addresses in the CLV (constant linear velocity) « "wed from the controller 24 for reading data recorded on 

recording method for maximum recording density. The disc ^ ^ A tm^interupt ^ routine (shown in FIG. 5) is 

52 is deLhable from the CD-ROM drive 54. *«J € *«5^J^ 1 " L 5000 ^ . to P"^ 55 

The CD-ROM drive 54 has the capability of reading out "^^^^^^^^TTT 

the various da* recorded at the predetermined addresses » When d)e CD <^™hng routine shown in FKj. 4 is 

while rotanvdy driving (he disc 52 and indudes a drive stotcd - *** 24 J«dg« at step S2 whether the 

mc€ormmefomtfa^dlen^wto douWe ^Inhibition flag Fl is ON (Fl=l). If F1=0, Le. 

motor for rotativdy driving the disc 52; a pickup 58 " 00 ***** inhib^. ^ goes to step 

equipped with a laser light source, an objective lens, a ^'J? C °^^^i^^^^l^ r <S ^?^ 

photodetector,aiidmelikeforr^^ 35 condition is sat^ed. to rotah very drive the drive motor 56 

disc 52- A feedins mechanism 60 moves the pickup 58 to a ™ dODblc s P ccd > LC " whcmcr or not a designated command 

designated position so that the pickup 58 can read the data signal has been received or a designated condition satisfied, 

recoroed at me respective addresses on th^ On me oth* handjf Fl=l, the double speed inhibition mode 

servo circuit 62confrols the movement of the feeding " estaWished. If the judgement made at step S2 ts negative, 

niediaiiismWajrfcontrobu^posW 40 p^[c^ sldps tfeps S4 to S10, to let the drive motor 56 

ofthepiefcup 58 so that the laser beam follows signal tracks rotate at double speed, and immediatdy goes to step S12. 

on the disc 52 while the signal face of the disc is positioned Step S4 checks for satisfaction of one of the following five 

within the field of focus of the laser t**™ ^nuMting from conditions, in which the navigation apparatus It is particu- 

the pickup 58 even if the disc face rocks or tbe rotation is requkw* to respond more quickly by fast reading of 

eccentric. A drive motor servo circuit 64 controls the rota- 45 data "P** 1 execution. 

tional speed of the drive motor 56 so that u^ disc 52 rotates Firstly, Issuance of a command to display the current 

with a constant linear velocity. A signal processing unit 66 position on a map, an operation beginning with the detection 

amplifies the output signal of the photodctcctor in the pickup of power-on of (he navigation apparatus 10 and continuing 

58, reforms its waveform, processes the digital signal, and until c onfirmatio n that the current position is centered on the 

processes the signal for error correction, thereby irtrieving 30 displayed map. 

the desired data from the disc 52. Controller 68 transmits the Secondly, issuance of a command to change the map 
data from the signal processing unit 66 to the controller 24 display, an operation beginning with detection of operation 
and outputs control signals to the pickup servo circuit 62 and of a touch or contact switch, for moving the center of the 
the drive motor servo circuit 64, responsive to various map, for scrolling the map displayed on the display screen 
requests such as a request for reading data delivered from the 53 or for changing the scale of the displayed map, and coo- 
controller 24. The drive motor 56 and the drive motor servo tinning untO the detection of the completion of display of the 
circuit 64 together function as the drive mechanism of the desired map. 

present invention. Thirdly, issuance of a command for a route search, route 

Tbe controller 24 executes various routines, such as: a searching beginning with the detection of an execution 

position setting routine for setting departure, current 60 c omm a n d for the route search routine and continuing until 

position, destination, or the like in accordance with com- detection of completion of the search processing, 

minds inputted from the input unit 16; a route seeking Fourthly, a detennination that the sensor detected value 

routine for determining the optimum route from the depar- far travd speed of the vehicle Is equal to or greater than a 

ture to tbe destination; an information display routine far predetermined value, for example, a value corresponding to 

displaying on the display screen of the display unit 22 a map 65 100 km per hour, which operation continues until detection 

00 which the current position is centered and various gnid- that the dete c ted value has fatten bdow the predetennined 

ance messages ; a scrolling routine for scrolling the displayed value. 
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Fifthly, a data size determination in step S4 that the size 
of the data requested to be read from the disc 52 is equal to 
or greater than a predetermined size, for example 100 kbite. 
The routine goes to S6 responsive to an affirmative judge- 
ment. 

The first to third, and fifth conditions relate to operation 
of the navigation apparatus 10, while the fourth condition 
relates to operation of the vehicle. On the other band, if none 
of the first to fifth situations is present, a negative judgment 
is made at step S4, and the routine skips steps S6to S10 and 
immediately goes to S12. The controller 24 functions as 
judgment means by judging at step S4 presence of one of (he 
aforementioned five situations, Le. satisfaction of a desig- 
nated condition. 

A judgment is made at step S6 as to whether the drive 
motor 56 is rotating at normal speed. If the motor is rotating 
at normal speed, an affirmative judgment is made at step S6, 
and the routine goes to step S&, at which a command for the 
drive motor 56 to rotate at double speed is sent to (be 
controller 68, and then the routine goes to Sit. Upon 
execution of step S8, a control signal is sent based on (he 
rwnimiiiMl from the control unit 24 to the controller 68 and 
to the drive motor servo circuit 64, and the drive motor 56 
is made to rotate at double speed responsive to the control 
signal, thereby rotating the disc 52 at doable speed. The 
controller 24 executing the routine at step S8, in combina- 
tion with the controller 68, functions as the control means of 
the invention. 

If the drive motor 56 is already rotating at double speed, 
a negative judgment is made at step S6, and the routine skips 
step S6 and immediately goes to step Sit. At step S10, in 
order to avoid frequent changes between double speed and 
normal speed, a double speed stop counter CI times (he 
period from the satisfaction of the designated condition 
described above until the drive motor 56 continuously drives 
rotetively with double speed, reads a predetermined value h 
corresponding to the predetenmned time to set the prede- 
termined value (count) for h. At step S12, which is executed 
subsequently to execution of step Sit or executed when a 
negative judgment is made at any of steps S2, S4, an error 
counter C2, for counting the number of error occurrences of 
the data read out of the disc 52, is reset 

A request for reading data at a designated address and size 
on the disc 52 Is output to the controller at step 14 subse- 
quent to step S12. Upon this request, the data read at the 
pickup 58 and processed at the signal processing unit 66, is 
transmitted to the controller 24 via the controller 68. When 
reading the requested data is completed, the operation goes 
to S16 from step S14, and it is judged whether the data read 
to the controller 24 contains reading errors that the signal 
processing unit 66 could not correct If the data do not 
contain such a reading error, a negative judgment is made at 
step S16, and this CD data reading processing is ended. On 
the other hand, if the data contains a reading error, an 
affirmative judgment is made at step S16, and the operation 
goes to SIS. 

A value of 1 is added to the total of the error counter C2 
at step S18, and then the routine goes to step S20, at which 
a judgment is made, according to whether (he total of errors 
counted by C2 is equal to or greater than a predetermined 
value 1. If the reading err o rg of the data do not exceed the 
predetermined number of times, a negative judgment is 
made at step S20 since C2 is equal to or less than i, and the 
routine returns to step S14, repeats the read request for the 
data outputted immediately before, again executes the read- 
ing of data, and repeats the execution of steps S16 and S18 
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as described above. In contrast, if the reading er r o rs exceed 
the predetermined Dumber, an affirmative judgment is made 
at step S2f since C2 is greater than i, and the routine goes 
to step S22. At step S22, the double speed inhibition flag Fl 

3 is set (Fl=l), thereby placing me apparatus in the double 
speed inhibiting mode, and a predetermined value j, corre- 
sponding to a predetermined ti me for lapse of the d cmbl r 
speed inhibiting mode is read into a double speed inhibition 
counter C3 as a count for rncasurement of time in the double 

1Q speed inhibiting mode. 

At step S24 to be executed subsequently to step S22, a 
judgment is made as to whether the drive motor 56 is 
rotating at double speed. If the drive motor 56 is rotating at 
normal speed, the operation returns to step S14 immediately 

]3 after a negative judgment is made at step S24, and step S14 
and the following steps described above are again executed. 
On (he other hand, if the drive motor 56 is rotating at double 
speed, an affirmative jndgment is made at step S24 and the 
operation goes to step S26. After a request is made to rotate 

2P that drive motor 56 at normal speed is fed to the controller 
68, the operation returns to step SI 4. By execution of step 
S26, a control signal is sent from (he controller 68 to the 
drive motor servo circuit 64. Based on the control signal the 
drive motor 56 is again switched to normal speed, thereby 

u earning the disc 52 to rotate at normal speed 

Thus, in the CD data reading routine, when it is not in the 
double speed inMbitioo mode (the double speed inhibition 
flag F1=0, S2: YES) and when the designated condition is 
satisfied (S4: YES), the request to switch the drive motor to 

30 double speed is output (S6: YES, S8) and, responsive to this 
output signal, the drive motor 56 rotates at double speed, 
thereby rotating the disc 52 at doable speed. The data 
corresponding to the request is read at S14 and, if the read 
data has no error (SHS: NO), mis processing ends. On the 

35 other hand, if the read data has an error or errors (S16: YES), 
the same data is repeatedly read until the controller can read 
the requested data without error (S14 to S18), and at that 
time, if the reading errors exceed the predetermined number 
(C2>i, S20: YES), the drive motor 56 rotating at double 

40 speed is switched to normal speed (S24: YES, S26), thereby 
rotating the disc 52 at normal speed. 

In the timer interrupt routine Illustrated In FIG. 5, a 
judgment is made first at step S5# as to whether me total of 
double speed stop counter CI is greater than zero. If CI is 

45 greater than 0, an affirmative judgment is made at step 56, 
and the routine goes to step S52 and subsequently goes to 
step S54 after one is subtracted from the value of CI. If CI 
is equal to or less than 0, a negative judgment is made at step 
50, and the routine skips steps S52 to S58 and imrnediatcly 

so goes to step S60 described below. 

A judgment is made at step S54 as to whether or not the 
double speed counter CI is equal to zero. If CI is not equal 
to zero, a negative judgment Is made at step S54, and the 
routine slops steps S56, $58 and immediately goes to step 

33 S6*.lf CI is equal to 0, an am^nutive judgment is made, and 
the operation goes to step S56. At step S56, a judgment is 
made as to whether the drive motor 56 is rotating at with 
double speed If the motor 56 is at normal speed, a negative 
judgment is made Bt step S5t, and me routine skips step S58 

60 and immediately goes to step S6t. If the drive motor 56 is 
rotating at double speed, an affirmative judgment is made at 
step S56, and the routine goes to step S58 and then goes to 
S60, responsive to a request for rotation of the drive motor 
56 at normal speed delivered to the controller 68. By 

63 execution of step S58, a control signal is sent from the 
controller 68 to the drive motor servo drcuit 64 based on the 
request output from the controller 24. The drive motor 56 is 
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rotatively driven, based oo the contra! signal at normal The data reading speed with the disc 52 rotating al doable 

speed, thereby rotating the disc 52 at normal speed. speed is 300 B at e per second whereas the data reading speed 

At step 60, which is fft w rt n? subsequent to step S58 or with the disc 52 rotating with normal speed is ISO ktste per 

executed after a negative judgment is made at any of steps second. There f ore, in this embodiment, the apparatus can 

S56, S54, S56, a judgment is mart* as to whether or not the s read a large amount of data in a short period of time from (he 

double speed inhibition counter C3 is greater than zero, If disc 52 by switching the disc 52 from normal speed to 

C3 is greater than 0, an affirmative judgment is made at step double speed to perform certain reading tasks. In addition, 

S60, and the routine goes to step S62 and then goes to S64 because the data is read with the drive motor 56 rotating at 

after one Is subtracted from the value of C3. If C3 is equal normal speed when none of the first to fifth situations is 

to or less than zero, a negative judgment is made at step S60, io present (S4: NO), in other words because the situations in 

and the operation skips steps S62 to S66 and immediately which the rotation speed of the drive motor 56 is switched 

tempo r arily halts the timer Interrupt processing. A judgment to the double speed are limitnri on the first to fifth situations 

is made at step 64 as to whether the double speed inhibition which specifically require high speed data reading, the 

counter C3 is equal to zero. If C3 is not equal to zero, a durability of the drive motor 56 is greater than in the case 

negative judgment is made at step 64, and the operation ^5 whet the drive motor 56 is constantly rotated at double 

skips step S66 and immediately, but temporarily, ceases me speed. 

timer interrupt processing. If C3 is equal to zero, an affir- As noted above, although operating with the motor driv- 

mativc judgment is made at step S64, and the operation goes ing the memory medium at double speed allows high-speed 

to step S66. After leaving the double speed inhibition mode data trading from the memory mrdinm. operating the motor 

by removing the flag Fl, the routine texupcaai fly ceases the ^ constantly at doable speed is avoided since it would reduce 

timer interrupt routine. the durability of the motor. In a navigation apparatus for a 

In the timer interrupt routine, during steps 50 to 58, the vehicle, though required to rapidly respond since the vehicle 

double speed stop counter CI, that has read the predeter- travels at a relatively high speed, the apparatus needs the 

mined value h and been set to it during the CD data reading, double speed reading only in limited situations. Accordingly, 

when one of the first to fifth situations above is mc* ( is m ^V 25 in this embodiment, the apparatus can change its speed from 

to decrease its counter value every execution of the timer normal speed to double speed only when detecting one of 

interrupt routine (S5#: YES, S52), and the drive motor 56 is those limited number of conditions in which the apparatns 

continuously driven at doable speed until lapse of a prede- has to deal a large amount of data in a short period of time, 

trnrriped tipw ytftrtrH w>ifp th* H^gnpfc^ fynwHrirqt mM In fl^« embodiment, the error counter C2 that is reset prior 

Thus, the drive motor 56 running at double speed is switched 30 to the output of a request far reading data (S12) counts 

to normal speed (S56: YES, S58) when CI becomes zero reading errors contained in the read data (S16, S18), and if 

(S54: YES). During steps S60 to $66, the double speed the reading errors exceed the predetermined value i (S20: 

inhibition counter C3, that has read the predetermined value YES), the drive motor 56 rotating at double speed is 

j and been set to it when the number of reading err ors switched to normal speed (S24: YES, $26) to rotate the disc 

exceeds the predetermined number i (C2>i) in the CD data 33 52 at normal speed. However, if the double speed inhibition 

reading process described above, is decreased by one every flag PI is on (S22), the rotational speed of the drive motor 

execution of the timer interrupt routine (560: YES, S62). 56 is not switched to doable speed from normal speed even 

When C3 becomes zero (S64: YES), the operation in the if one of the five aforementioned oooditions is satisfied (S2: 

double speed inhibition mode is ended (S66, F=0). NO). Therefore, when errors in me read data continue to 

As described above in rirt ail, in this embodiment, data is 40 occur when the drive motor 56 is rotativdy driven at double 

read at H gb speed (S14) as the disc 52 rotates at double speed, the disc 52 is made to rotate at normal speed by 

speed by switching the drive motor 56 to double speed (S6: switching the rotational speed of the drive motor 56 to 

YES, S8), so that the time required for execution of the normal speed, thereby enabling the controller to read the 

aforementioned operations is thereby shortened. requested data without error, and enabling the controller to 

Specifically, the time interval between detection of power-on 43 deal with errors in me reading to data that tend to occur due 

of the navigation apparatus 10 until conftanation mat the to the doable speed rotation of the disc 52. 

current position Is centered on a map display is shortened. Further, in mis embodiment, when errors in reading 

Secondly, likewise shortened is the time interval from the exceed the predetermined number i (S2fc YES), the double 

detection of operation of a touch or contact switch for speed Inhibition flag Fl is turned ON as described above 

moving die center of the map, or scrolling the map, being 50 (S22) to establish the double speed Inhibition mode, thereby 

displayed on the display screen, or for changing die scale of running the drive motor 56 at normal speed even if a 

the displayed map on display until detection of display of the command issues to initiate one of the aforementioned five 

desired map. Thirdly, also shortened is the intervil from the operations. The double speed Inhibition counter C3 in which 

detection of an execution command for the route search until the predetermined value j is read, is set and decreased by one 

the detection of the completion of the search. The fourth 53 upon every execution of the timer interrupt routine (S60: 

interval shortened is that between a nation that the YES, S62), and the df^ iMr speed inhibition condition mode 

output value of a sensor detecting the travel speed is equal is dissolved by turning the doable speed inhibition flag PI 

to or greater than a predetermined value (for example, a off (S66) when C3 is equal to zero (S64: YES). By utiliza- 

value corresponding to 100 km per hour), and display of the tion of the double speed inhibition flag PI and the doable 

current position centered on die display screen. Moreover, 60 speed inhibition counter C3, the disc 52 is prohibited from 

the apparatus can provide proper guidance without delay by rotating at doable speed, in a double speed inhibition mode, 

such acceleration of the data reading even when, for any until the condition, wherein reading errors tend to exceed the 

requested operation, it detects that the requested data size to predetermined mmiber, is corrected based on experiences 

be read from the disc 52 is equal to or greater than a indicating that the errors in reading tend to occur where die 

predetermined size, for namplr, 100 kblte or more, 65 disc 52, me drive motor 56, and whatever are, for example, 

specifically, when guidance is to be provided by displaying subject to low temperature or high te m per a ture, thereby 

a picture of a destination or intersection on the screen. preventing errors in data reading from occurring again. 
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Moreover, in this embodiment, the drive motor 56 Is a drive motor for driving said memory mMin^ at least at 

switched to drive at double speed upon satisfaction of any of two differed operating speeds for reading of said data, 

(he first to fifth conditions described ibovc and continues to inctuding a first speed and a second speed faster than 

rotate at double speed for a period of time detexmined as said first speed, responsive to an input signal; 

follows. First, the double speed stop counter CI reads in the 5 read means for reading the stored data from said driven 

predeteiniirjed value b (Sit) when any of the first to fifth memory medium, responsive to various command sig- 

cooditioas described above is satisfied <S4: YES). CI fa **** inclusive of at least one rift rigiun rd command 

reduced each tirw the timer interrupt routine is executed and signal, at said different speeds; 

when CI becomes zero (S54), the drive motor 56 rotating at judgment means for making an affirmative judgement by 

double speed is switched to normal speed (S56: YES, S58). to detection of input of a rWgnatwl command signal or 

Further, the apparatus avoids frequent switching of the drive satisfaction of one of a plurality of predetermined 

motor 56 between normal and double speeds and achieves conditions and tnnting a negative j u dg ement when no 

effective control of tbe rotation speed of the drive motor 56. ^fignnt*^ ^rnrrFP^ »»g»*t wprwWwminwi rrwtfrfnn 

While in the foregoing embodiment the drive motor 56 is is detected; and 

switched between normal speed and a speed twice that of 15 control means for controlling the speed of rotation of said 

ivYfitmi speed, the drive motor 56 can be driven at any speed drive motor to drive said memory medium at said first 

rotating the disc 52 at a speed higher than normal speed, eg. speed responsive to said negative judgement and at said 

two times, four rimr* or eight times the normal speed, second speed responsive to said a ffirm a t ive judgement 

In general, the drive motor relatively driving the ^ formation processing apparatu^ set for* in 

CT>ROM disc wOl be one of the following two types: a 20 claim 1, wherein said one r^edetermincd condition u when 

drive motor that begins to rotate as necessary to readdaia onc <* v f ious C0B ™J» U J , Comm T 1 to «** 
, _ „ . rfflT^^ wt ^ mt i„„ „ ^wii. ' «w means to read an amount of data, larger than an amount 

from the disc and then stops rotating a while after cample- i ...„•■ < k- ~1™ku k« «;h ~v~«;t„t 

don of reading tbe data: and a drive motor that begins to predetermined to be property processable by said processing 
rotate at mesame time mat the CD-ROM drive is initialized meanswith thejtave inechamsm ro^at said h^ speed, 
by aiming on the power of the system in which the 23 * ^ J™** 0 ? processing apparatus as set forth in 
<W)Mis mcorporated and that cootinuously rotates until Jf* one predetermined conditio* lis when 

the power of the system is turned off. This invention fa a vehicle. whiAthe f™*"^ Sp ?"^l^ 

applicable to both types of inotor operation described above. """""j? " mae ^ u . d ? eaed to be traveling at a s|>ccd 
However, because the latter type is more susceptible to a "T^r^S^T^^^r^, *m fn«* 
short drive motor service life, theinvention is n^effective 30 ^ f Ttemfcsmafaon P'^^iS^lS 1^ f 
in the latter case than in the former. djum3 ' ^crem another of said redetermined conditions is 

„ .. „ . t . , . ... . when the size of tbe stored data to be read is greater than or 

Furthermore, although the foregoing embodiment is coual to a precetennined size, 
described as incorporate^ into the iiavigationajparato 10 m infr^on processing apparatus as set forth in 

mounted on a vehicle, theinvenUoo ts not restne^d to use ^ ^ ^d control means comprises stop timer 

in such a navigation apparatus. Moreover, as used in mm- K krxr> udd time motor at said second speed for a 

gatioo apparatus 10 it is easily detachable from the vehicle prat^a^^^cd of time after the drive mctorbegins to 
and brought into the home where it may be connected to a rotate at the second speed. 

television set for deteranniDg the optimum route for the set 6 ^ info ^ on I ~ ttsim3 aprxnxm as set forth in 
points of dep^ a^ destinarion with dijlay of a map on ^ lt ^ ^ iW falu^^ 

me screen of tte Revision set. After such use, itmay be to mc 5poBd by ^ 4 predetermined period after an 
reattached to thevehi^ guidance alongthe optimum amnna&yc judgement by said judgment means. 
I^^T ( ^*^ destination which 7 . The information processing apparatus as set forth in 

have been set in the home. rfnim l, wherein said control means includes error counting 

The navigation apparatus to be mounted in a vehicle must 4i jj^^ f OT countiiig reading em« occurring in me read data 
be made compact because the apparatus must fit, for ^ «gnhii«htn g an iifrthMwg mode in which the drive 
example, behind a dashboard or below a seat, so as not to motor ^ prevented from operating at said second speed 
disturb passengers. Accordingly, as the apparatus is made ^ error count exceeds a predetermined value, 

more compact, the size of the drive motor for driving the g. The information processing apparatus as set forth in 
memory medium must become more compact, but the M Hnim 7, wherein said control m«»w« includes reset Hmw 
durability of tbe drive motor is reduced as its size is made means for dissolving said inhihfrin B mode after a predeter- 
smaller. Therefore, if toe apparatus according to the invert- mined period of time of operation in said inhiH»tin E mode 
tion is applied to a navigation apparatus for a vehicle, it fa ^ fepged, 

very effective in improving tbe duratriliry of the drive o The information processing apparatus as set forth in 
mechanism, 33 cl»irn 1, wherein said control rrtHins comprises data pro- 

The invention may be embodied in other specific forms cessing means for executing a routine by processing the read 
without departing from the spirit or essential characteristics data and for timer in te rr up t processing to set and reset one 
thereof. The present embodiments are therefore to be con- or more counters and flags used in the routine; and a memory 
sidered in all respects as illustrative and not restrictive, the containing, stored therein, a program for said routine, 
scope of the invention being indicated by the appended $o U. The information processing apparatus as set form in 
claims rather than by the foregoing description, and all Hnfrn 1, wherein said memory mfdfum is self-contained and 
changes which come within the meaning and range of detachable from the drive motor, 
equivalency of the claims are th ere f or e intended to be 11. The information processing apparatus as set forth in 
embraced therein. claim 1, wherein said memory medium fa a CD-ROM. 

What is claimed is: « 12. Tbe urformadon processing apparatus as set forth in 

1. An information processing apparatus comprising: riwim n, wherein said CD-ROM contains stored data 

a memory medium in which data fa stored; recorded at constant linear velocity. 



05/13/2004, EAST Version: 1.4.1 



5,684,703 



11 



12 



13. The inform rtiop processing apparatus as set forth in 
daim 1, wherein said drive motor begins to drive responsive 
to a request to read data from the memory medium and 
ceases after me reading of the requested data U completed. 

14. The information processing apparatus as set forth in 
claim 1. wherein said drive motor begins to drive at the **mc 
time that the information processing apparatus is turned on 
and ceases when the Mcrmation processing apparatus is 
turned off. 

15. The information processing apparatus as set forth in 
claim 1, wherein said second speed is twice said first speed. 

16. The information processing apparatus as set form in 
daim 1 wherein said second speed is double said first speed. 

17. The information processing apparatus as set form in 
claim 1 wherein said plurality of predetermined <vmHMnp< 
includes: 

issuance of a command to display a map showing the 
present position of a vehicle on which the apparatus is 
installed; 

issuance of a command to change the wwp display; 
issuance of a command to search said data to determine a 

route for the vehicle; 
detection of a travelling speed of the vehicle at least equal 

to a predetermined value; and 
a command to read a quantity of data of a size at least 

equal to a predetermined fm"""* 

18. A vehicle navigation apparatus comprising: 
sensor means far detecting present location of the vehicle; 
a memory medium in which guidance data is stored, said 

guidance data ind M^ ng map data; 
a drive motor for (hiving said rnemory medium at least at 

two different operating speeds for reading of said data, 

including a first speed and a second speed faster than 

said first speed; 
a display unit; 

input means operable by a driver of the vehicle, for input 
of a destination and for input of various commands 



to 
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including a designated command for execution of a 40 me foUowin 8 : 



control means for controlling the speed of rotation of said 
drive motor to drive said memory medium at said first 
speed responsive to said negative Judgement and at said 
second speed responsive to said affirmative jiKlgwnrnt, 
said control means comprising data processing means 
for determining present location based on signals 
received from said sensor means, for retrieving guid- 
ance data through said read means, for p ^v^ ^ ing the 
retrieved guidance data to produce gmrifl n cr infirm* . 
Hon including a display of a map at said display unit 
with the predetermined present location indicated 
thereon. 

19. The vehicle navigation apparatus as set forth in claim 
18, wherein said predetermined condition is when one of 
said various *ymrm»nri» is a command to said read means to 
read an uny u n f of data, larger flmn an "nK^nt of data 
predetermined to be property processable by said processing 
means with the drive motor rotating at said first speed. 

20. The vehicle navigation apparatus as set forth in claim 
18, wherein said sensor means includes a vehicle speed 
detector and wherein said predetermined condition is when 
the detected vehicle speed exceeds a predetermined speed. 

21. The vehicle navigation apparatus as set forth in claim 
18, wherein said control means Includes error counting 
means for counting reading errors occurring m the read data 
and for establishing an inhibiting mode in which the drive 
motor is prevented from operating at said second speed 
when the error count exceeds a predetermined value. 

22. The vehicle navigation apparatus as set forth in daim 
21, wherein said control means further comprises reset timer 
mn^rn for dissolving said i nhibiti ng nyfc* after a predeter- 
mined period of time of operation in said inhibiting mode 
has lapsed. 

23. The vehicle navigation apparatus as set forth in claim 
18 wherein said second speed is double said first speed. 

24. The vehicle navigation apparatus as set forth in daim 
18 wherein said predetermined condition is at least one of 



route search routine for determining an optimum route 
to said destination; 

read means for reading the guidance data from said driven 
memory rnediurn responsive to an input command at 
said different speeds; 

detection means for detecting satisfaction of a predeter- 
mined condition; 

judgment *w«w« for m»Hng »n affirmative judgement by 
detection of input of a designated command or detec- 
tion of satisfaction of a predetermined condition and 
making a negative judgement when no designated 
command or predetermined condition is detected; and 



45 



50 



issuance of a command to display a map showing the 

detected present location of the vehicle; 
issuance of a command to change the map display; 
issuance of a command to search said guidance data to 

determine a route for die vehicle; 
detection of a travel speed of the vehide at least equal to 

a predetermined value; and 
issuance of a command to read an amount of said guid- 
ance data of a size at least equal to a predetermined 
size. 
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